Abstract. We characterize Kawamata log terminal singularities and log canonical singularities by dimensions of jet schemes. Our main result is Theorem 2.4.
If we set F m M Q ⊂ M Q for each m ∈ Z to be the subgroup generated by elements [X]L u with dim X + u ≤ −m, then (F m M Q ) m is a descending filtration with
For a countable set I and α i ∈M Q , i ∈ I, the sum i∈I α i converges if for any m, {i ∈ I | α i / ∈ F mM Q } is finite.
Definition 1.
1. An element α ofM Q is primitive if either α = 0 or for some varieties X i , u i ∈ Q and n i ∈ Z,
such that X 0 = ∅ and dim X 0 + u 0 > dim X i + u i for every i ≥ 1. The dimension of a primitive element α is defined to be dim α := −∞ (α = 0) dim X 0 + u 0 (otherwise).
The family of the primitive elements is stable under addition and multiplication, and the following holds: for primitive elements α, β ∈M Q ,
Jet schemes and motivic measures. Let
where we used the convention (
The moduli scheme of the n-jets on X always exists. We call it the n-jet scheme of X and denote it by L n (X). If X is of finite type, then for n < ∞, so is L n (X). If X is smooth and of pure
We see that the stable subsets of L ∞ (X) constitute a Boolean algebra, that is, stable under finite intersection and finite union. For a stable subset A of L ∞ (X), the element [π n (A)]L −nd ∈M is independent of the choice of n 0. (We can define the class of a constructible set in M andM in the evident fashion.) So the map
is a finite additive measure. We can extend µ X to the family of the measurable subsets of L ∞ X, which is a family "big enough." For details, see [3] , [6] . We call µ X the motivic measure on L ∞ X. Let A ⊂ L ∞ (X) be a measurable subset and ν: A → Q ∪ {∞} a function. We say that ν is a measurable function if the fibers are measurable and µ X (ν −1 (∞)) = 0.
If the infinite sum converges inM Q , then this is well defined as an element of
Let Y ⊂ X be a closed subscheme and a its ideal sheaf 
Proof. See [1, the proof of Thm. 2.15].
Main theorem. Let X be an irreducible and normal variety of dimension
Let Y be a closed subscheme of X and a its ideal sheaf. By Hironaka's theorem, there are a resolution p:X → X and a SNC divisor s i=1 D i onX such that:
Fix this notation through the rest of the paper. In the proof of Theorem 2.4, we put additional conditions on p. Definition 2.1. For q ∈ Q >0 , we say that the pair (X, qY) is KLT (Kawamata log terminal), resp. LC (log canonical) if for every i, −qy i + a i + 1 > 0, resp. −qy i + a i + 1 ≥ 0.
Let X reg be the smooth locus of X and ι: X reg → X the inclusion. Let Ω d X be the d-th exterior power of the sheaf of differentials over X. Then ω
is an invertible sheaf. We define an ideal sheaf J ⊂ O X by the following equation:
Let Z ⊂ X be the closed subscheme associated to J . Then Supp Z = X sing . The following is a variation of the transformation rule, a key of the proof of the main theorem. 
Proof. It is a direct consequence of the transformation rule [2, Lem. 3.3].
For each e ∈ Z ≥0 , we put A e := F
−1
Z (e). For each n, e ∈ Z ≥0 , we define
where we take the intersection in L n (X). Of course, L e n (Y) depends on the inclusion Y ⊂ X. 
By Lemma 2.3, In fact S(e, n) is always a primitive element as we see below.
Now we put addtional conditions on the resolution p. Suppose that y i > 0 and
where the domain of the integration is
From Lemma 1.4, we obtain "If" part. From inequality (2.1), we deduce that for any e, n with n + 1 ≥ θe, Proof. It suffices to find a strictly increasing linear function ψ:
First, the case Y reduced: For m, n ∈ Z ≥0 with m ≥ n, we denote by π m n the natural projection L m (X) → L n (X). By Greenberg's theorem [4, Cor. 1], there is a linear function g: Z ≥0 → Z ≥0 such that:
By the definition of g,
where c is the constant such that g(n) = cn + (const). We have thus proved the assertion in this case. 
